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© A device is described for recording information 
which is applied at a bit frequency which is lower 
than that at which it is recorded. The difference in bit 
frequency is compensated by an input buffer mem- 
ory (6). Recording is interrupted each time until 
sufficient information is present in the input buffer 
memory (6) so as to record a subsequent packet of 
information. During the recording interruptions the 
recorded information pattern is read. To obtain an 
indication signal Vine indicating the recording qual- 
ity, the read signal VI is analyzed by means of an 
analysis circuit (11). The indication signal is used to 
adapt the setting of the write parameters. Based on 
this indication signal, a re-recording operation can be 
initiated. 
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The invention relates to a device tor recording 
information on a record carrier, which device com- 
prises a read/write head of a type which can be 
brought to a read and a write state and is adapted 
to provide, in the write state in response to a write 5 
signal, a corresponding information pattern in a 
portion of the record carrier which is scanned by a 
scanning point fixed by the position of the • 
read/write head, and which is adapted to provide, in 
the read state, a read signal which is indicative of 10 
the information pattern in the portion of the record 
carrier scanned by the scanning point, a driving 
device for causing the scanning point to scan the 
record carrier in accordance with a track-shaped 
path, an input buffer memory for storing infbrma- ' * 75 
tion to be recorded at a given load rate, 'a retrieval 
circuit for retrieving a packet of information from 
the input buffer memory at a retrieval rate which is 
higher than the load rate, a write circuit for convert- ' 
ing the packet of retrieved information into write 20 
signals for the read/write head, control means for' ' . 
interrupting the recording operation after the * in- " f 
formation pattern corresponding to said* packet has 
been recorded, for a' repeated scanning of the ' 
information pattern corresponding to 'the last 1 re- ■ 25 v 
trieved packet and for retrieving a subsequent 1 
packet of information from the input buffer memory 
and starting the recording of an information pattern " 
corresponding' to said subsequent- packet in-* a por^ "* ' 
tion of the "record' carrier adjoining the last recorded ' ho 
information pattern, such that a filling level of the 
input buffer memory remains between given limits. ' - 1 
A device of this type is known 'from EP- A * - - 
0,429,139 (PHN 13.146). A requirement for record- 
ing information -is that the recording should -have ' ' 35 ? 
such a satisfactory quality that it enables reliable ' - 
reading. Due to : parameter variations- or* incidental " ' - 1 
disturbances of the write ^process, a- portion* of the ' : 
recorded information* may only be partly readable. 

It is an object of ' the invention to provide ~ - 
means with which the recording quality can be; ! * 
monitored during recording.- ' 

For a device as described in the opening para- K 
graph this object is achieved in that r the device f 
comprises means for deriving ah' indication* 'signal' 1 Vs " 
which is indicative of the ' quality "of the recorded' : ' 1 
information pattern on- the basis of the read signal* 
which is supplied by the read/write head during the * ' 
repeated scanning operation. 

In the device according to the invention ad- so ' 
vantageous use is made of the fact that due to the 
periodical interruption of the recording - operation 
extra time will become available for monitoring the " 
recording quality on the basis of the 'read signal. 
The indication signal can be used to improve the ' 55 
recording quality. - ' » - * 1 

In accordance with a further embodiment of the 
invention such an improvement can be obtained by 



means of a device which is characterized in that it 
comprises means for adapting, in dependence 
upon the indication signal, the write parameter 
which influences a relation between the information 
to be recorded and the information pattern pro- 
vided and corresponding to said information. 

An embodiment of the recording device in 
which the indication ' signal is determined on the 
basis of me number of errors in the information 
which has been read is characterized ' in that the 
device comprises a read circuit for regaining the 
recorded' information from the read signal, in which 
the means for' supplying the indication signal are 
provided with error detection means for detecting 
errors in the regained information and with means 
for counting errors in the read information in accor- * 
dance with a given counting criterion; the' means 
for deriving the indication signal being adapted to 
supply an - indication signal which 'is indicative of 
the number of counted errors. * 

A further embodiment of the recoVding device 
is characterized' in 1 that the device comprises 
means for "detecting whether the indication signal 
satisfies a predetermined criterion, 'storage- means 
for- storing the inforrnatron associated with the last - 
recorded ' information pattern, the controf rneans : 
being adapted tb repeat trie - recording of at least' 
those portions of the information stored in the stor- 
age means for which the indication signal does not 
satisfy said criterion/ - : ' : 1 

Due to ' trie repeated ' record i rig, 1 the ^recording 
quality is also improved- : * ' ; ' : " '" ' 

A further embodiment of the recording device 
is characterizec" I ! in ' that the device' comprises ' 
means for adding' 'error-correcting cddes to "the 
information to be'recorded, the means for detecting " 
errors being adapted' to detect errors which are not 
corrigible by means of the error-correcting codes,' 
the indication signal indicating ihe number of incor- 
rigible errors.' : ' * ' " : " * r - : 

This embodiment has the advantage' trVat a. 
very reliable' recording is* obtained with a very small 
number bf incorrigTbie errors in the" ihformatibri* 
which has been read 1 . :••>.-•.. 

Further embodiments of the record i rig device 
and their advantages will Kefreinafter be" described 
with reference to Figs. 1 tb 6 in which' ' 

Figs. 1 and 6 show different embodiments of the 
recording device according to the 'invention/ 
Figs. 2, 4 and 5 showtlow charts of programs 
performed by program-control ied control units of-'" 
the recording device and, 

Fig. 3 is a plan view of a record carrier in which 
information has been recorded by a recording 
device according to the invention. 
Fig. 1 show's a Urki embodiment of a 'device.' 
according to the; invention for recording information 
in a recording layer of a record carrier. The device 
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comprises a motor 1 for causing a disc-shaped 
record carrier 2 of an inscribable type, for example 
an optical record carrier, to rotate about its axis, 
which record carrier has a spiral track intended for 
recording information. A read/write head 3 scanning 5 
the record carrier in accordance with a path de- 
scribed by a scanning point 2a fixed by the posi- 
tion of the read/write head 3 is arranged opposite 
the rotating record carrier 2.. The read/write head 3 
may be, for example a conventional optical read io 
and write head with which the record carrier 2. can 
be scanned by means of a radiation beam.; The. 
system has a tracking system (not shown), of . a . 
conventional type which ensures .that the scapning - 
point 2a substantially coincides with. the. centra of 75-. 
the track. The device is further^.provided with a 
focus control (not shown) for keeping the scanning 
beam focused on the .record, carrier,, a spanning 
rate control system (not shown) of a . conventional 
type for controlling the rate, at which the recorc^, 20 
carrier 2 is, moved along the read/write, head 3..Xhe; / t 
read/write head .3 may be ^radially displaced r with . . - . 
respect to the record carrier 2 t by means. of a .radial . r , 

displacement system 4. . , ... ^ hx-,,"^^: '.-r 

For given .applications suph as, forpxample, in. . ; 25 
the system, described in EPrA-0,429,139,pr r fpr. the 
Mini-Disc system the : bit frequency, of s th§ interna-, 
tion to be recorded' is lower .than .the' bit frequency 
of the digitized signals as .in, t the Compact . Qisc, 
system of the RDAT system, for example, ,due. tQ -30 
data compression techniques. TOs^means that , the 
bit frequency of the digital signal to "be, reporde^no [ r -. 
longer corresponds to the bjt .frequency .^oCthe, A 
signals for which the. most jponventional recordmg ls .:. 
and reading devices f or ; . digital ^inforrn^ 
been designed. This difference in bit frequency can^ 
be compensated, during the.r^ordipg^.o^ Zt . 
using an input buffer memqry. 6, for example a ( , r 
memory of the FiVst:ln-^irst-6ui typq. (FIFfQ) wj?jchf ^ . 
is arranged between an input 5 for receiving the ; V 40 , 
digital signal Va .to be. recorded ancL f a control". 
circuit 7 for controlling the .reajd/wj^ 
which is loaded, at a rate : which/corr,espqndV the.. r . 
bit frequency of the received digital signal Va and , "... . 
from which the stored information, is retrieved and, -_. 45 
subsequently supplied to a data input of the control ^ 
circuit 7 at a retrieval rate yvhich is related No^the .., 
scanning rate during the recording ppeVation. jfjhe" \. 
scanning rate corresponds to . the conventional 
scanning rate of 1.2 - 1.4 m/s, as in recording, and . 50 
reading CD signals, , a retrieval rate which cor- 
responds to the bit frequency' of the EFM-modu-. 
lated CD signal is very suitable. The read/write 
head 3 can be brought to a write state via the 
control circuit 7, in which state the head. 3, in / 55 
response to the write signal supplied, by the control 
circuit 7, provides a corresponding information pat- 
tern in the scanned portion of the record carrier 2. 
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The read/write head 3 can also be brought to a 
read state via the control circuit 7. In this read 
state the head 3 supplies a read signal VI in 
accordance with the information pattern in the 
scanned portion of the record carrier 2. 

To control the loading of the input buffer mem- 
ory 6, the device may comprise a clock signal 
generator 8 for supplying the input buffer memory 
6 with the clock signal cl2 related to the bit fre- 
quency of the signal Va. 

The recording device may further comprise a 
second clock signal generator 9. The clock signal 
generator 9 applies a retrieval clock signal c!3 to 
the input buffer memory 6, which signal is used for 
retrieving the information stored io the input buffer 
memory.. 6, said retrieval clock, signal cl3 having a 
frequency which is preferably related to the » scan- 
ning rate during , recording. In order that .a limited 
storage, capacity for. the input buffer memory 6 is 
sufficient, the recording can be controlled in such a 
way that> the information stored in the input buffer 
memory 6 iSr : retrieved and subsequently recorded, 
when a, given upper, limit of r the filling level, of. the : 
input buffer , memory 6 is 0 exceeded. Retrieval and 
recording of .Information is. sustained until the filling 
level has., . come,, below a. given lower.., JimiJ, 
whereafter - the ( retrieval^ and d recording : process, is 
interrupted until the filling level has exceeded the. 
upper limit again. . For such, a control -the,- system 
comprises recording control, means., which consist 
of, for example, a program-controlled control; unit 
10 of a conventional type which, is loadpcL.with a 
suitable program. The control unit 1(KiS;COupled to 
the radial. displacement system ; \4 for, supplying a 
control signal so, as ; to realize _a» radial, scanning 
jump across a defined, number of tracks. The con- 
trol unit, 10 .is ; further. coupJed tq .the clock signal 
generators a and ,9, for activating . and deactivating 
the generation 9f £he r .clock signals supplied by the. 
generators 8 and 9. Jfje control, unitt.1 0 also, applies, 
a control signal tcMbe-control circuit, l v The contrql 
circuit 7 is formed in such a manner that,,, depen- 
dent on the received control signal, ...the ; read/write 
head 3 is brought to., the, .read state r pr. tq -the write 
state. In the read, state, the read/write,, head .3 sup- . 
plies a read signal .VI which, represents, th# informa- 
tion recorded at the scanning location jn- tfie-, track, 
portion scanned by the read/write. : head 3oJn the 
write state the information received at the, data 
input of the control circuit 7,is.recorded by means- 
of the read/write head 3. The input .buffer, memory - 
6 further supplies a., filling level indication signal 
Vg1 which is indicative, of the. filling .level of the 
input buffer, memory 6 ,for the. purpose of. control- 
ling the recording operatiqn. Finally the read/write^ 
head 3 is coupled to the control unit 10 for sup- 
plying the read signal VI so as to determine an 
address signaMndicatipg the position of the scan- 
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ning point. 

The recording control will hereinafter be elu- 
cidated with reference to Fig. 2 showing a flow 
chart of a suitable control program for the control 
unit 10, and Fig. 3 which is a plan view of the 5 
record carrier 2 with the track present on it, de- 
noted by the reference numeral 31. 

The program whose flow chart is shown in Fig. 
2 comprises a step S1 which is performed if it is 
desired to record the information signal Va applied 10 
to the input 5. During the execution of step S1 the 
read/write head 3 is brought, in a conventional 
manner under the control of the control unit 10, to 
a desired radial position where the recording is to 
start. Subsequently a start is made "with the loading ' 75 
of the signal Va into the input buffer memory 6 
during the execution of step S2. After the execution* 
of step' "S2 It is ascertained with 'reference to' the 
filling level indication signal Vg1 during the execu- ' 
tion of 'step S3 whether the filling level of the input 20 1 
buffer memory 6 has exceeded a given value 
Vmax. As soon as the filling level has exceeded 
this value, it is tested "in step S4 whether the - 1 
information stored in the input buffer memory 6 
relates to "the first packet of the information to be 25 
recorded. If positive, a search is made oh the track 
where the recording operation ' can start during the 
execution of step S4a and "in a way as described," ; 
for example, in European Patent Application EP-A- 
0 325 329 (PHQ 88.002) which is herein" incor- 30. 
porated by reference. Subsequently the recording 
operation 'is' started during 'the execution of step '* 
S5. During the execution of step S5 the generation , . 
of the retrieval clock signal c|3 is activated so that 1 
the information stored in the' input buffer memory 6 " 35 
is applied to the control circuit 7 in synchronism ' : 
with the retrieval clock signal c!3. During the ex^bu- ' 
tion of s;tep S5 the read/write head 3 is also set to' 5 ' 7 
the write state, with the result that the information ' J 
applied to the control' circuit 7 is recorded. For the 40 
purpose of illustration, the reference humeral 30* in* 
Fig. 3 indicates the point where recording in the c 
spiral track 31 begins. [' . \, : J 

The, rate at ' which the information is retrieved 
from the input buffer memory 6 is higher than .the' 4^ 
rate at which the input buffer memory 6 is loaded ./ ' 
so that the filling level, of the input buffer memory 6 " 
will decrease during 'recording. In step S6 it is 
tested whether the filling level of the input buffer \ 
memory "comes below a given limit Vmin. If posi- : so' 
tive, the location in the track where the recording ". 
will be interrupted is determined during step S7. 
Moreover, information indicating ; this location is 
stored, for example, in the memory of the control \ 
unit 10. For a detailed description reference, is ' 55 
made to the previously mentioned application EP- 
A-0.429.139 (PHN 13.146). During the execution of 
step S8 the read/write head 3 is set to the read ' 



mode at the instant when the position is reached 
where the recording must be interrupted, and si- 
multaneously the retrieval of the information from 
the input buffer memory 6 is interrupted by deacti- 
vating the generation of the retrieval clock signal 
cl3. In Fig. 3 the . point at which the recording in the 
track 31 is interrupted is denoted by the reference 
numeral 32. Alter the execution of step S8 it is 
determined during step S9 whether all information 
packets have already been recorded." If negative; 
step S10 is carried out in which the read/write* head 
jumps over one or more tracks to a turn of the 
spiral track, preceding the track portion, in which the 
recording was interrupted. The jump is denoted by 
arrow 33 in Fig. 3. As a result of the radial jump the 
track portion located before the point 32 where the 
recording was interrupted is scanned. During the 
execution of step S11 it is tested with reference to 
the read signal VI whether the point 32 has been 
reached again, for example, oh the basis of the 
address " information present in the track/ Subse- 
quently- the recording operation is\ resumed ; by 
performing step S5. During .recording the recording 
operation is temporarily interrupted at the positions 
in the track 31 denoted by the refererice numerals 
33,. ...36. This process of interrupting and resuming 
the recording operation continues until in step S9 
the last packet of information to be recorded is 
detected and step S12 is carried but. During the 
execution, of step Si 2 the loading of the digitized 
information in the input buffer memory 6 .is .stopped 
by deactivating trVload clock signal cJ2. ' 

The embodiment of the recording device ac- 
cording to the invention shown in Fig. 1 comprises 
ah analysis circuit .11 .for deriving^ from the read, 
signal VI, ah indication' signal yinc which is indica- ' 
tive of the 'quality of the* read signal V|. The analy- 
sis circuit 1i;may comprise, fbr example a circuit 
supplying a signai as' m indication signal "indicating ' 
whether, a given write parameter such as, for exam- " 
pie the write ^ power ^deviates from the optimum ' 
setting. 'if the information to be recorded has a duty 
cycle of 50%, an analysis circuit may' be used 
which determines the duty cycle of the read signal. ' 
When recording a d.c.-free signal, the analysis 
circuit .11 may be a circuit for determining the d.c. ' 
component of the read signal. /However,' analysis 
circuits of a different type are also applicable, for ' 
example . analysis circuits as described in WO 
91/09399, EP-A-0.404.205 (PHN 12.994), EP-A- 
0.404.247 (PHN 12.984), or EP-A-6.442.566 (PHN 
13.242),' which Patent Applications are herein ihcpr-' 
porated by reference. The .indication signal Vine is 
used for adapting the write parameter. This may be 
effected, for example by means of a suitable hard- 
wired circuit. In 'the embodiment, shown Jn Fig. 1 
the indication signal", is applied to the control unit iff 
which is loaded with ' a' suitable setting program 
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setting, via a signal line 12, a write parameter such 
as, for example the write power set by the control 
circuit 7 in dependence upon the indication signal 
and in a conventional manner, as described, for 
example in the aforementioned Patent Applications 5 
EP-A-0.404.247 (PHN 12.984), EP-A-0.404.251 
(PHN 12.994) or EP-A-0.442.566 (PHN 13.242). 

Fig. 4 shows by way of. example a flow chart of 
a suitable control program. This program may be 
performed, for example before the program step io 
S5 described with reference to Fig., 2 is performed. 
For the purpose of illustration this program is^ in- 
dicated by Pinst in the flow chart of Fig. 2. _ 

Th e prog ram Pi nst co m pri ses . a. s tep ' . S40 i n 
which the indication signal Vine is written, in step 75 
S41 it is determined on the ' basis 'of the * written 

■; * .... V ■ "O; ... , 

indication signal .Vine whether the write power PW 
which has been set is too high or .'too .low. If the 
indication signal Vine indicates that the wri ( te power ' ^ . 
which has been set is too "low, step S42 is carried 20 
out in which, a setting value PW is raised by an 
adaptation value. However, Jf it is apparent during 
the execution of step r S4jf that the : wfite. power 
which has been set is too high j ' the setting; Value is. 
lowered by the adaptation" value during the/ execu,- , 25/ 
tion of step S43. During the execution of step S44 / 
the setting value PW is applied ' to "the control' 
circuit 7 which sets'the write power. at" a feyel fixed 
by the setting value PW. ./ '/*,^ 

Fig. 5 shows .a further em bj^mepf of re; [30 
cording device according ^fb the * invention. 'The' ' 
components of the device corresponding to com; 
ponents already described wi.ffi [ refe>ence tb Fig/l// 
have the same reference numerals^ /, ." ' . / * 

The signal path, between* the, 1 inpuf 5' and . the \ . 35*. 
control circuit 7 ! Incorporate^ 
unit 50 which adds ' error-cbVrectFng 
conventional manner to the information signaVto'be 
recorded. Such a signal processing circuit may be"/ | 
for exampfe of a type as'" is* generally' usecif for//; 1 40 
recording digital signals in accordance with a CD^.'/ 
standard. In the ^embodiment descri^ 
processing circuit 50 is arranged between tfio.iijput 15 */ " 
5 and the 'input buffer 'memdry 6.'^ However, the 
circuit 50 may 'also be arranged' in the signal 'path ' 45 
between the* iriput buffer memdry 6 and the control 
circuit 7. The read signal VI is applied to^a read .J'., 
circuit 51 of a conventional type for regaining the" 
recorded information. The output of the read circuit' 1 '/ 
51 is applied to an error detection circuit 52 'of a . "'so 
conventional type. The error detection circuit may"""" 
be adapted to detect errors on the basis' of the" 
error-correcting codes added to r the information*. 5 
The error detection circuit 52 is coupled to a count : 
ing circuit for counting the errors detected by the 55 
error detection circuit 52 in accordance with a 
given criterion. Such* a criterion may be, for exam- ' 
pie the Block Error Rate as is conventionally used 

5 

BNSDOCID: <EP 0559277A1_I_> 



for testing the quality of CD signals which have 
been read. For a detailed description of a device 
for counting these errors reference is made, for 
example to US 4,665,513, which document is here- 
in incorporated by reference. However, also other 
counting criteria different from those described in 
said document are usable. The counting circuit 53 
indicates as indication signal Vine the number of 
detected errors. The counting circuit. 53 and the 
error detection circuit 52 jointly constitute a further 
embodiment of circuit 11 for the indication signal 
Vine. 

The number of errors indicated by the indica- 
tion signal Vine indicates the quality of the re- 
corded information pattern. If the number of errors # 
indicated by Vine exceeds a number fixed by a 
predetermined number/ it . is desjrable to resume 
the recording of this/ information in an additional, 
recording cycle.. In" the device according to the 
invention in which the recording is each time inter- 
rupted to fill the input buffer memory 6, the re- 
sumed recording' operation, may be carried, out 
during the period when the retrieval of information % 
from the input buffer memory 6 is interrupted. 

However, it is then required for. the recorded** 
information to be. temporarily stored after the', re- 
cording operation until the . time' interval has/ 
elapsed in "which the resumed recording operation 
possibly is to take place. . 

For this purpose the embodiment .shown, in Fig. ' 
5 is provided with an additional memory 54 to 
which the information tq^be' recorded and retrieved 
from the input buffer/memory 6 is applied. 

The outjDut of. the . input, buffer memory 6 and 
the additional memory 54 /are each connected to. 
one of the inputs of a two-port multiplex circuit 55. 
The output of the/multiplex circuit 55 is coupled to 
the input 0/ the control circuit 7. Under' the control 
of the "control unit Y0 one of the inputs of the 
multiplex circuit .55 may_.be selectively^ intercon-. 
nected'/tou its output. The process of loading and 
retrieval of "Information from/the input buffer mem-' 
ory 6 and the additional memory 54 is convention- ^ 
ally controlled by the control unit 1 0! A fidw chart 
of a program" to/be^ performed by th*e_ control unit' 
10 for controlling the device is shown in Fig. 6. t 

Step S60 is a step J ri which t^e scanning, point [ 
is displaced gander the control, of 'control, unit '10 
towards the track portion where the end of the. last 
recorded packet of information is located. As soon 
as this position is reached, step S61 "is performed ' 
in which a packet' of information is retrieved from' 
the input buffer memory and applied to the control 
circuit 7 via the multiplex circuit 55. Simultaneous- 
ly, the read/write head 3 is brought to the write 
state via y the control circuit 7 so that ah information 
pattern corresponding to the retrieved/ information 
is recorded iri the scanned portion of the track 31 . ' 
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Furthermore, the additional memory 54 is con- 
trolled during the execution of step S61 in such a 
way that the packet of information retrieved from 
the input buffer memory 6 is stored in the memory 
54. Alter the retrieved packet has been recorded, t 
step S62 is carried out. Under the control of the 
control unit 10 the scanning point is brought to the 
point in the track where the recording of the last 
recorded packet was started. 

As soon as this point has been reached, the n 
recorded information is read during the execution 
of step S63, while the number of erroneously read 
information units is detected by the error detection 
circuit 52. These detected errors are counted by 
the counting circuit 53. The signal Vine indicating a 75 
number of errors counted in accordance with a 
given criterion is passed on to the control unit 10. 

In step S64 it is ascertained on the basis of the 
signal Vine whether the number of detected errors 
is so high that a resumed recording operation is 20 
desired. If positive, step S65 is performed. In this 
step the scanning point jumps to the point on the 
track 31 where the recording of the last recorded 
packet was started. As soon as this point is 
reached, step S66 is carried out. In this step the 25 
last packet stored in the memory 54 is retrieved 
under the control of the control unit 10 and applied 
to the control circuit 7 via the multiplex circuit 55. 
Simultaneously, the read/write head 3 is brought to 
the write state via the control circuit 7. 30 

As soon as the resumed recording operation is 
finished, the program is continued with step S67. In 
this step a waiting time is observed until sufficient 
information is present in the input buffer memory 6 
to record a subsequent packet of information. Sub- 35 
sequently step S60 is carried out again. If it has 
appeared during the execution of step S64 that 
resumed recording is not necessary, step S64 is 
not followed by step S65, but step S67 is per- 
formed directly. 40 

The criterion used in the above-mentioned em- 
bodiment for determining whether a resumed re- 
cording operation is desirable may imply, for exam- 
ple that the number of errors per information block 
should not exceed a predetermined value. As a 45 
result of the added error- correcting codes the 
majority of the detected errors may generally be 
corrected. Such errors are not fatal, in contrast to 
errors which are no longer corrigible. It is therefore 
preferred to have the decision whether a resumed 50 
recording operation is to take place depend on the 
number of detected incorrigible errors. The detec- 
tion of such incorrigible errors may be realized in a 
similar manner as is common practice in reading 
Compact Discs. 55 

The invention has been described hereinbefore 
with reference to a recording system for rotating 
disc-shaped record carriers. However, it should be 



noted that the use of the invention is not limited to 
recording and reading systems of rotating disc- 
shaped record carriers. In principle, the invention 
may be used in any recording and reading system 
in which it 'is possible to scan a previously located 
portion of the track. The use of the invention is 
neither limited to optical recording and reading 
systems but may also be used in magnetic record- 
ing and reading systems.' : " " * 

It is further to be noted that the decision cri- 
teria based on which the recording and/or reading 
operation is interrupted and resumed are not limit- 
ed to the decision criteria described. For example, 
the decision criteria as described in WO 91/11002 
are also usable. It is further possible', for example, 
to interrupt the recording and/or reading operation 
each time after ■ reading or recording information 
from/in an integral number of turns of the spiral 
track. It is also possible, for* example to resume the 
recording and/or reading operation when a mini- 
mum time interval has elapsed. It is always essen- 
tial that thfe storage capacity is chosen to be' suffi- 
ciently large tb compensate for occurring fluctu- 
ations in 'the 'quantity of stored information and that 
the available time between two 1 recording 1 cycli of 
the recording operation is sufficient to scan the last 
recorded information packet a? least partly for the 
purpose of determining the indication signal Vinfc. 
In the embodiment sHown in' Fig'/ 5 it is important 
that the' available time between 'two' recording cycli 
is sufficient' to read both, the last recorded packet 

and to possibly re-recorcf this' packet. . ' ' 

. • V' .y-^ ": * *i, ..1* 

Claims v "' 1 ' : : - z*. • ^ ■ 

1 . A device for recording information dri a redord 
carrier, which :device J cdni prises a read/write 
head of a ty^e which can be brought to a read 
and. a write state and is adapted to provide, in 
the write^ state in response to] a write signal, a 
corresponding information pattern in a portion 
of .^/record carrier , whlcrY is scanned by a 
scanning point fixed by We* position of the 
read/write "Head, and which is adapted to pro- 
vi de. V the" read sfarte, a read ' signal which is 
indicative of the Information pattern in the por- 
tion of the record carrier scanned by the scan- 
ning point, 1 a driving device for causing the. 
scanning" point to scan the record carrier in 
accordance with a track-shaped path, an input 
buffer memory for storing information to, be 
recorded at a given load rate, a retrieval circuit 
for retrieving a packet of' information from the 
input buffer memory at a retrieval rate which is 
higher than the load rate,' a write circuit for 
converting the packet of retrieved information 
into write signals for the read/write head, con- 
trol means for' interrupting the recording opera- 
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tion after the information pattern corresponding ing the number of incorrigible errors, 

to said packet has been recorded, for a re- 
peated scanning of the information pattern cor- 
responding to the last retrieved packet and for 
retrieving a subsequent packet of information 5 
from the input buffer memory and starting the 
recording of an information pattern correspond- 
ing to said subsequent packet in r a portion of . . 
the record carrier adjoining the. last recorded 
information pattern, such that a filling level of . 10 
the input buffer memory remains between giv- 
en limits, characterized in that the. device com- . 
prises means for deriving an indication signal, 
which is indicative, of. the quality of the re^ 

corded information pattern on the basis of, the 75 - 

read signal which is' supplied by the read/write , " 

head during the repeated scanning operation/ ... 

2. A recording device as claimed \n Claim 1, 
characterized in that . it comprises means fpr 20. 

adapting, in . dependence .upon the indication . , .... . > 

signal, the write parameter 'which influences, a . 

relation between the information to .be. record- .. . - 

ed and the jnformati on pattern provided and , 
corresponding .to said information. ] ' 2 $ 

3. A recording /device as .claimed., in r Claim i , , 

characterized in that the .device comprises a. * , , 

read circuit for regaining the recorded Jnforma- . , 

tion from the read, signal, in which, the means , 30 

for supplying the indication signal, are provided t ( \ r \ ..." 

with error detection means, for detecting errors , . t . 

in the regained information and with means for mm , 

counting errors in the read information in ac- 
cordance with a given counting criterion, the* 35 
means for deriving the Indication signal being 
adapted to supply an indication signal which is 
indicative of the number of counted errors.. 



A recording .device as" claimed ' \ry Claim '3,]]". 40 
characterized in 'that the device comprises,,, 
means for detecting whether the indication I'sjg- 
nal satisfies a' predetermined criterion, storage . 
means for storing the information associated' 
with the* last, recorded information^ pattern, the". 45 
control means' being adapted to' repieat the 
recording of at least those portions of the 'in- 
formation stored .in the storage" means .for *. 
which the indication signal does riot satisfy 
said criterion. J ' _ so 

A recording device as claimed in Claim 4, 
characterized in that the' 'device comprises 
means for adding error-correcting codes to the 
information to be recorded, 'the 'means for de- 55 
tecting errors being" adapted 'to detect errors 
which are not cdrrigjbie by ( means of the error- 
correcting codes, the indication signaj' iridicat-" 
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